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 ABSTRACT 
  
INCORPORATING RESILIENCE INTO THE ANALYSIS OF SUSTAINABLE 
SOCIOECONOMIC DEVELOPMENT: CONCEPTUAL FRAMEWORK 
AND RESEARCH PRIORITIES 
 
by Nicholas Alan Redel 
Advisor: Eve Spangler, PhD 
  
Efforts to create unambiguous measures of sustainable development without 
compromising the complexity of the concept are continuously frustrated by technical 
limitations. Determining and quantifying the relationships between socioeconomic and 
environmental domains is complicated by the need to account for interactions between 
varied spatial and temporal scales. The resilience perspective has been used as a 
conceptual framework for unifying these concerns. Indeed, the United Nations 
Intergovernmental Panel on Climate Change Fourth Assessment Report (2007) explicitly 
links sustainable development (spatial scale) and global climate change (temporal scale), 
and discusses both in terms of resilience. However, conceptual imprecision within the 
resilience literature persists. This paper outlines the conceptual and methodological 
complexity of sustainable development; clarifies imprecision that persists within the 
resilience literature; establishes a conceptual framework for the analysis of 
socioeconomic development in light of likely impacts of global climate change; and 
identifies research priorities for the identification and interpretation of sustainable 
development indicators.
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INTRODUCTION 
“And to those nations like ours that enjoy relative plenty, we say we can no longer afford indifference to 
suffering outside our borders; nor can we consume the world's resources without regard to effect. For the 
world has changed, and we must change with it.” –Barack Obama, Inaugural Address 2009 
 
As we settle into the twenty-first century, there is a growing awareness that 
human activities are contributing to global climate change and (based on current 
predictions) that climate change will exacerbate hardships in the poor and developing 
regions of the world (IPCC, 2007). Indeed, global climate change, left unchecked, will 
prove catastrophic for human development in the global south and will negatively impact 
billions worldwide.1 Thus, global climate change is a unique and urgent social problem; 
this problem is complicated by the fact that the prevailing development paradigm, 
neoliberalism, is incapable of explaining the challenges and articulating solutions to the 
difficulties facing the developing (and, undeniably, the developed) world. The 
shortcomings in the neoliberal paradigm have caused local, national and regional 
governments, as well as international financial institutions and aid organizations to seek 
                                                
1 In 2005 the Chancellor of Exchequer commissioned a report to gather evidence and assess the potential 
economic impacts of global climate change. The subsequent report, the Stern Review on the Economics of 
Climate Change, was released on October 30, 2006 (and subsequently published by Cambridge University 
Press). The Review is well known as one of the most comprehensive and widely discussed reports of its 
kind. Among its conclusions, the report finds that (due to long lead times) the world has already committed 
to several degrees of warming over the next 40 to 50 years, and that patterns of production and 
consumption during the next 10 to 20 years will have a profound impact on the climate between 2050 and 
2150. The report offers the following predictions based on current trends: “Melting glaciers will initially 
increase flood risk and then strongly reduce water supplies, eventually threatening one-sixth of the world’s 
population, predominately in the Indian sub-continent, parts of China, and the Andes in South America… 
Declining crop yields, especially in Africa, could leave hundreds of millions without the ability to produce 
or purchase sufficient food… Vector-borne diseases such as malaria and dengue fever could become more 
widespread if effective control measures are not in place… [and] There will be serious risks and increasing 
pressures for coastal protection in South East Asia (Bangladesh and Vietnam), small islands in the 
Caribbean and the Pacific, and large coastal cities, such as Tokyo, New York, Cairo and London. 
According to one estimate, by the middle of the century, 200 million people may become permanently 
displaced due to rising sea levels, heavier floods, and more intense droughts” (Stern, 2007, pp. VI). 
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out new methods to address these problems, and new theoretical models to explain 
socioeconomic development. 
One of the most successful alternative explanatory models has been the 
sustainability paradigm. The concepts of sustainability and sustainable development 
were popularized in the 1980s when the World Commission on Environment and 
Development (hereafter, the Brundtland Commission) published Our Common Future, 
the first explicit attempt to link poverty to natural resource management and the state of 
the environment. In this report, sustainable development was defined as development that 
“meets the needs of the present without compromising the ability of future generations to 
meet their own needs” (pp. 19). This definition was intentionally ambiguous, yet 
consensus has emerged that sustainability, in broad terms, refers to the quality that allows 
a process to continue indefinitely (Parris and Kates, 2003). There is somewhat less 
consensus, however, regarding the definition of development (Parris and Kates, 2003). 
Economists traditionally defined development in terms of gross domestic product; 
other social scientists have focused on the fulfillment of specific human needs (e.g. food, 
health, sanitation, education, etcetera); still others have focused on governance and/or 
political freedom. The Joint UNECE/OECD/Eurostat Working Group on Statistics for 
Sustainable Development (2008) notes that each of these definitions share the view that 
development is concerned with improving human wellbeing in one way or another. 
Indeed, variation in the implicit and explicit definitions of wellbeing accounts for some of 
the variability in the selection of sustainable development indicators (Parris and Kates, 
2003). This is understandable (individual preferences and priorities differ), and 
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drastically less problematic than the persistent technical difficulties that continue to 
frustrate attempts to create unambiguous measures of sustainable development without 
compromising the underlying complexity of the concept (Stevens, 2005). 
Appreciation of these methodological difficulties has grown in conjunction with 
increased understanding of complex adaptive systems.2 According to Carl Folke (2006), 
“Theories of complex systems portray systems not as deterministic, predictable and 
mechanistic, but as process-dependent organic ones with feedbacks among multiple 
scales that allow these systems to self-organize” (pp. 257). In the context of sustainable 
development, these scales are: spatial, e.g. local, national, regional and global; temporal, 
e.g. present and future, as well as fast and slow; and sectoral, e.g. social, economic and 
environmental. Researchers inspired by the systemic perspective strive to account for the 
interactions between these scales. However, determining (let alone quantifying) the 
relationship between social, economic and environmental domains at varying spatial and 
temporal scales is exceedingly difficult, and although significant progress has been made, 
much work remains to be done. 
                                                
2 In 1973, C.S. Holling published Resilience and stability of ecological systems, which demonstrated the 
existence of multiple stability domains (variously called basins of attraction) in ecological systems, and 
introduced the concept of resilience as the ability of a system to absorb changing conditions (Folke 2006). 
This work gradually expanded into socioeconomic development and systems science, and later became 
prominent in the discussions and sustainable development and global climate change (Folke, 2006). Indeed, 
the United Nations Intergovernmental Panel on Climate Change Fourth Assessment Report (IPCC, 2007) 
explicitly links sustainable development and global climate change, and discusses both in terms of 
resilience. While sociologists have been recognized for their significant contributions to this field, the need 
for greater participation has not gone unnoticed. Rajendra Pachauri, Chairman of the United Nations 
Intergovernmental Panel on Climate Change, recognizes: “There is… a greater need for social scientists to 
get involved in work related to climate change, so that the biophysical aspects of climate change can be 
converted and interpreted effectively in socioeconomic terms. It is only then that society would fully 
appreciate the implications of climate change for the human race as well as for other specifies on this 
planet” (IPCC, 2004, pp. 1). 
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There is, nevertheless, an urgent need to provide accurate, policy-relevant data on 
sustainable development, and this cannot wait until researchers are fully capable of 
articulating the interactions between societies the environment. Thus, precision must be 
tempered with practicality, yet progress on both fronts must be pursued simultaneously. 
As Dasgupta (2001) notes: 
Along the way, corners will have to be cut and qualitative judgments have to be made. 
But having the correct framework at the back of one’s practical mind is good practice. It 
enables the evaluator to recognize when a corner has to be cut and it forces him to search 
for good ways to do it (pp. 178). 
 
Indeed, Thomas Parris and Robert Kates (2003) state, the process of clarifying measures 
for sustainable development (at this point) is as important as the product: “It is the 
process that establishes salience, credibility, and legitimacy and will ultimately lead us 
toward widespread consensus regarding measurable definitions of sustainable 
development” (pp. 582). Concordantly, the OECD (Stevens, 2005) notes that attention 
should be given to both the method of index construction and to considerations of how 
indicators can or should be interpreted and used. The following paper focuses on the 
former, and attempts to illustrate the conceptual and methodological complexity of 
sustainable development while simultaneously establishing a framework that can be used 
in future analyses. The paper is structured as follows: section one discusses the three 
primary approaches of analyzing sustainable development and advocates adopting an 
ecological framework; section two outlines the need for sustainable development to 
account for global climate change, attempts to clarify the terminology employed in 
assessments of climate change, and establishes a foundation for future studies on 
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sustainable development; section three discusses research priorities; and section four 
concludes. 
 
1.0 SUSTAINABLE DEVELOPMENT 
The Handbook of National Accounting (United Nations et al., 2003) identifies 
three main approaches to operationally define sustainable development in accordance 
with the Brundtland Commission’s conceptualization: (1) the three-pillar framework; (2) 
the capital framework; and (3) the ecological framework. 
 
1.1 THE THREE-PILLAR FRAMEWORK 
The three-pillar (or integrated systems) approach has become central to much 
research within the sustainability paradigm (Kates et al., 2001). This approach 
emphasizes the interconnectedness of the ‘systems-of-complex-systems’ by which the 
world is seemingly organized (Pattee, 1973). Briefly described, the fundamental 
assumption of this approach is that no system can be adequately understood by studying a 
component subsystem in isolation. Instead, one must consider the interactions between 
subsystems (e.g. the environment and the economy) that make up the hierarchically 
ordered system in order to understand both the system and the component subsystems 
(Bawden, 2007). From this perspective, sustainability refers to the capacity of 
socioeconomic processes to operate while ensuring that renewable natural resources are 
not depleted faster than they can be regenerated, and that ecological systems remain 
viable for habitation. In other words, the flow of ecosystem services (i.e. the beneficial 
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functions provided by natural ecosystems, e.g. consumables such as food, water, timber, 
et cetera and non-consumables such as water filtration, recycling of waste, climate 
regulation, et cetera) must remain capable of meeting social, economic and ecological 
needs. 
Many hold the view that economic, social and environmental domains should be 
analyzed as fully integrated, adaptive (read: dynamic) systems. Nevertheless methods to 
quantify and evaluate these systems remain elusive. The most effective method (to date) 
of overcoming this problem has been the development of accounting frameworks that 
encompass economic, social and environmental phenomena (Giovannini, 2004). 
However, no studies employing this method have successfully captured the interaction 
effects between each of these domains. This is due to the methodological complexity of 
quantifying such relationships, as well as the lack of suitable data. In fact, although the 
OECD (2004) has explicitly adopted the three-pillar perspective, the organization 
recognizes that this approach is currently limited to juxtaposition (instead of integration) 
of the three domains.3 
 
1.2 THE CAPITAL FRAMEWORK 
There are numerous accounting frameworks, many of which implicitly accept the 
three-pillar perspective, but one of the most frequently employed is the capital (or 
valuation) framework. The capital approach typically employs an expanded 
conceptualization of the term capital as it is used in economics (United Nations et al., 
                                                
3 The need for further research on integrated-systems is discussed in section 3.0 Research Priorities. 
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2003). In this expanded conceptualization, a society’s total capital base is the sum of five 
separate capital stocks (financial, produced, natural, human and social capital) and 
sustainability is achieved when the society’s total capital base is managed in a way that 
enables its perpetuation (UNECE et al., 2008). Sustainable development, however, is 
achieved when the society’s total capital base is managed in a way that enables its 
perpetuation and per capita increase over time (UNECE et al., 2008). 
When tasked with developing a practical set of sustainable development 
indicators, the Joint UNECE/OECD/Eurostat Working Group on Statistics for 
Sustainable Development (2008) decided to adopt the capital approach of measuring 
sustainable development. According to the Working Group, the capital approach permits 
the analysis of system dynamics (i.e. interaction effects) through the use of both stock 
and flow indicators for each type of capital. Also, the capital approach enables policy 
makers to evaluate the tradeoffs between economic, social and environmental systems 
that occur as development proceeds (UNECE et al., 2008). However, this approach is 
burdened by at least two methodological complications: (1) the capital approach 
generally requires a common unit of analysis (typically a monetary value) for all capital 
stocks, but it is difficult to identify, let alone price, all of the ways in which capital stocks 
contribute to human wellbeing; and (2) assessing the degree of exchangeability among 
capital types is complicated because certain capital stocks simply cannot be replaced by 
others. For example, it is inappropriate (and sometimes impossible) to replace ecosystem 
components (e.g. the ozone layer) with increased per capita income. This problem can be 
partially resolved by identifying capital stocks for which no substitute can be found 
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(measured in physical units) and incorporating indicators of such critical stocks into 
overall assessments of sustainability. This, however, does not offset the shortcomings of 
the capital framework.4 
 
1.3 THE ECOLOGICAL FRAMEWORK  
Unlike the three-pillar and capital approaches, the ecological approach does not 
view economic, social and environmental domains as three relatively equal components 
of a hierarchically ordered super-system. Instead, the ecological approach asserts that the 
concept of sustainability is only applicable to ecological systems because economic and 
social systems are, in fact, subsystems of the global environment (United Nations et al., 
2003). It follows that social and economic systems can be considered sustainable if and 
only if the environmental system remains sustainable. Advocates of the ecological 
approach quantify sustainability through biophysical accounting frameworks, which 
typically measure the impact of human demands on the biosphere in terms of resource 
consumption and waste production (e.g. Hamilton et al., 2004; Ewing et al., 2008). 
Biophysical accounting frameworks have the advantage of being conceptually 
parsimonious and analytically effective. In fact, the conceptual and methodological 
complexity of developing integrated measures of sustainable development can be 
circumvented by simultaneously reporting separate measures of economic and social 
development, and environmental sustainability. This enables researchers to describe 
                                                
4 In addition to these methodological difficulties, some raise ethical concerns about the capital approach, 
questioning the assumption that humans have the right to exploit nature in order to promote social and 
economic development (UNECE et al., 2008). 
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trends in socioeconomic development, assess the sustainability of these trends, and 
identify priorities for climate impact mitigation. 
For example, a biophysical accounting framework for selected countries in Asian 
and the Pacific and the three-largest Western economies is provided in Table 1. This table 
contrasts biophysical supply and demand indicators from the 2008 Living Planet Report 
with commonly used socioeconomic indicators from the United Nations’ Statistics 
Division. From this table it is clear that, with the exception of Indonesia, each of these 
nations are operating at a biophysical deficit, but patterns of national resource use vary. 
The United States has the largest total per capita biophysical supply of any nation under 
consideration, and 98 percent of its biophysical overreach is the result of CO2 emissions. 
China’s total per capita biophysical supply is 5.56 times less than that of the United 
States and 82 percent of its biophysical excess is the result of CO2 emissions. India, 
likewise, is running at a deficit but only 61 percent of its biophysical overrun is the result 
of CO2 emissions. Furthermore, the total volume of water used to produce all of the 
goods and services consumed by the inhabitants of the United States is 2483 cubic meters 
per person per year, which is nearly twice the global average, 3.54 times higher than that 
of China, and 2.53 times higher than that of India.5 Setting aside water consumption and 
CO2 emissions for the moment, it is clear that the United Kingdom and India need to 
relieve the pressure placed on their forest products (i.e. demand for forest products in the 
United Kingdom and India exceeds supply by roughly 500 percent). Whereas Germany 
                                                
5 Although per capita CO2 emissions and water consumption in China, India and Indonesia are relatively 
low compared to Japan, Germany, the United Kingdom and the United States, total CO2 emissions and 
total water consumption for each of these nations is substantial. 
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and China should aim to reduce cropland pressures; current cropland demand in Germany 
and China exceeds supply by 120 and 140 percent respectively. 
As noted, Indonesia is an outlier insofar as it is operating well below its 
biophysical capacity. However, there remain many unmet needs in Indonesia: 1.78 
million people are living in poverty; 44.56 million people are not using improved 
drinking water sources; 106.94 million people are not using improved sanitation 
facilities; life expectancy is well below the mean life expectancy of Western countries; 
and per capita GDP is 3847, which is 10.89 times less than that of the United States. The 
unmet needs in China and India are even more substantial. In China, 132.33 million 
people are living in poverty; 158.80 million people are not using improved drinking water 
sources; 463.16 million people are not using improved sanitation facilities; and life 
expectancy is 6 years lower than the mean life expectancy of the Western countries 
included in Table 1. In India, 375.16 million people are living in poverty (which is 
approximately 75 million more than the total population of the United States); 121.37 
million people are not using improved drinking water sources; 794.49 million people are 
not using improved sanitation facilities; and life expectancy is 16 years lower than the 
mean life expectancy of Germany, the United Kingdom, and the United States. Although 
the economies of China and India have grown quickly since 1990 (on average 9.82 and 
6.18 percent respectively), China’s per capita GDP is 6760, which is 4.55 times less than 
that of Japan and 6.20 times less than that of the United States. India’s per capita GDP is 
3453, which is 8.90 times less than that of Japan and 12.13 times less than that of the 
United States. Indeed, further economic growth will be required in order to meet the 
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unmet needs of the regional population. However, the environmental pressures implied 
both in terms of resources needed, and pollution and waste generated by meeting these 
needs (based on current economic growth patterns) will push these countries even further 
beyond the threshold of sustainability. 
 
2.0 CONSIDERATIONS OF GLOBAL CLIMATE CHANGE 
It is important to note that temporally delimited accounting frameworks (like the 
above) are flawed insofar as they assume stable levels of ecosystem service provision, 
which is not entirely appropriate. In fact, global climate change has already begun to 
affect natural ecosystems, and current projections predict major disruptions of ecosystem 
service provision in the future. According to the United Nations’ Intergovernmental Panel 
on Climate Change (Bernstein et al., 2007): 
For increases in global average temperature exceeding 1.5 to 2.5°C and in concomitant 
atmospheric CO2 concentrations, there are projected to be major changes in ecosystem 
structure and function, species’ ecological interactions and shifts in species’ geographical 
ranges, with predominantly negative consequences for biodiversity and ecosystem goods 
and services, e.g. water and food supply (pp. 48). 
 
Therefore, sustainable development indicators must be capable of accounting for future 
changes that are likely to affect ecosystem service provision and, consequently, 
socioeconomic development. 
The United Nations’ Intergovernmental Panel on Climate Change (IPCC) 
identifies four approaches to assess the implications of climate change: (1) the impact 
approach estimates the likely impacts of climate change under various climate scenarios 
to evaluate the mitigation and/or adaptation needed to offset climate risks; (2) the 
vulnerability approach focuses on risk and attempts to calculate the degree to which 
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social and/or ecological systems are susceptible to climate change; (3) the adaptation 
approach focuses on risk management and seeks to identify means of improving the 
resilience of systems exposed to climate risks; and (4) integrated approaches combine (in 
one way or another) the concerns of the vulnerability and adaptation approaches, and 
evaluate climate change by modeling the functions and feedbacks (at various scales) 
between social, economic and environmental systems (Carter et al., 2007). The need for 
an integrated model is compelling but (to date) no such models exist.6 Moreover, the 
relationship between the impact, vulnerability and adaptation approaches is somewhat 
nebulous within the literature. This is the result of conceptual imprecision and 
methodological complexity. The following paragraphs attempt to explain this imprecision 
and clarify steps for addressing the methodological complexity in order to elucidate a 
critical component of sustainable development: resilience. 
 
2.1 CONCEPTUAL FOUNDATION 
A system should not be considered sustainable if a stressor is capable of 
permanently pushing its functions or feedbacks outside an acceptable range of 
performance. Resilience is the capacity for socioeconomic and environmental systems to 
resist and/or recover from sudden shocks and longer-term stresses, including those 
associated with climate change. The term resilience was first applied to ecosystems by 
Holling (1973) and based on his work, as well as the work of organizations such as the 
Resilience Alliance and the Stockholm Resilience Center, resilience has become an 
                                                
6 In fact, the Environment and Development Division at UNESCAP solicited opinions on the prospects of 
including an integrated assessment in the 2010 State of the Environment Report, but the proposal was 
rejected in that the assessment was deemed too difficult. 
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important concept in the global dialogue on climate action. The IPCC Fourth Assessment 
Report (Parry et al., 2007) applied the following definition of resilience in the context of 
climate change: “The ability of a social or ecological system to absorb disturbances while 
retaining the same basic structure and ways of functioning, the capacity for self 
organization and the capacity to adapt to stress and change” (pp. 880).7 Based on this 
definition, resilience is reflected in (1) the amount of change or stress a system can 
endure while retaining control of its function and structure; (2) the system’s capacity for 
adaptation when responding to pressures; and (3) the system’s ability for self-
organization in the pursuit of long-term objectives. The first aspect of resilience 
(identified above) reflects the vulnerability of the system; the second and third aspects of 
resilience are often discussed in terms of adaptive capacity. 
 
2.2 CONCEPTUAL IMPRECISION AND ITS METHODOLOGICAL IMPLICATIONS 
Although the IPCC has benefited from the work of the resilience community, it 
has also incorporated some of the imprecision that persists within the resilience literature. 
First, the relationship between resilience and adaptive capacity is somewhat vague. This 
problem, however, is relatively minor and it can be concluded that there is substantial 
                                                
7 Transferring the concept of resilience to social and economic systems can present difficulties, and the 
concept may be applied differently in various contexts. Indeed, Holling (1973) applied the following 
definition of resilience to ecosystems: “A measure of the persistence of systems and of their ability to 
absorb change and disturbance and still maintain the same relationships between populations or state 
variables” (pp. 14). In contrast, the Resilience Alliance applies the following definition of resilience to 
socioeconomic systems: “The ability to absorb disturbances, to be changed and then to re-organize and still 
have the same identity (i.e. retain the same basic structure and ways of functioning). It includes the ability 
to learn from the disturbance” (Resilience Alliance, 2009). 
  15 
overlap of the concepts without being specific about the degree of overlap.8 The second 
and more problematic imprecision is the relationship between vulnerability and adaptive 
capacity. The IPCC defines vulnerability as: 
The degree to which a system is susceptible to, and unable to cope with, adverse effects 
of climate change, including climate variability and extremes. Vulnerability is a function 
of the character, magnitude, and rate of climate variation to which a system is exposed, 
its sensitivity, and its adaptive capacity (Parry et al., 2007, pp. 883). 
 
Adaptive capacity, in turn, is defined as follows: 
The ability of a system to adjust to climate change (including climate variability and 
extremes) to moderate potential damages, to take advantage of opportunities, or to cope 
with the consequences” (Parry et al., 2007, pp. 869). 
 
Based on these definitions, adaptive capacity is a component of vulnerability, one that 
mitigates the susceptibility to risk. Vulnerability assessments must therefore address risks 
and potential responses, i.e. adaptive capacity (Turner et al., 2003; Schröter et al., 2005).9 
Further, vulnerability assessments must combine objective and subjective elements. The 
objective criteria include (but are not limited to) the magnitude and likelihood of climate 
impacts, and the subjective criteria include the selection of entities (e.g. regions, sectors, 
population groups, et cetera) for evaluation or comparison, as well as the potential for 
adaptations that mitigate climate impacts (Schneider et al., 2007). This creates 
                                                
8 Gallopín (2006) concludes that there are diverse views regarding the relationship between resilience and 
adaptive capacity. Some authors equate resilience and adaptive capacity; others identify adaptive capacity 
as a component of resilience (e.g. Turner et al., 2003); still others view resilience as the key to enhancing 
adaptability (e.g. Folke et al, 2002); or identify adaptability as the capacity to manage resilience (e.g. 
Resilience Alliance, 2009). The IPCC’s definition of resilience focuses on a system’s response to stress and 
disturbances (Parry et al., 2007). 
 
9 In Scholarly networks on resilience, vulnerability and adaptation within the human dimensions of global 
environmental change, M.A. Janssen et al. (2006) provide an overview of the emergence and evolution of 
the concepts of resilience, vulnerability and adaptive capacity. It is important to note that each of these 
concepts evolved separately: resilience originated in ecology, whereas vulnerability emerged from the 
study of natural disasters, and adaptive capacity first took root in anthropology. While these concepts have 
been increasingly synthesized over the past fifteen years, conceptual inconsistency persists due (in part) to 
the disparate origins of these knowledge domains. 
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methodological difficulties, mostly because empirical research on adaptive capacity is 
relatively limited.10 However, separating the objective and subjective components of 
vulnerability (to the extent that it is possible) relieves these burdens and brings 
vulnerability assessments in line with the terminology employed in risk assessments. 
Downing and Patwardhan (2005) challenge the IPCC’s definition of vulnerability 
on the grounds that it is inconsistent with risk assessment, and I support the general thrust 
of their critique. The explicit separation of the concepts of vulnerability (risk) and 
adaptive capacity (potential response) enables the quantitative assessment and 
identification of risks and the qualitative evaluation of the potential to respond. 
Moreover, the isolation of these concepts enables researchers to provide timely, policy-
relevant data on climate risks without shouldering the methodological burdens of 
adaptive capacity or being overly prescriptive about the adaptations needed. 
 
2.3 CLIMATE RISK ASSESSMENT: MAGNITUDE AND LIKELIHOOD FRAMEWORKS 
Risk is typically defined as the likelihood of an event and its consequences. Thus, 
many studies assess climate risks in terms of the likelihood (the probability that the 
outcome will manifest), confidence (the degree of uncertainty embedded in the 
assessment of impacts) and magnitude of potential changes (Schneider et al., 2007). 
According to the IPCC, “The magnitude of an impact is determined by its scale (e.g., the 
area or number of people affected) and its intensity (e.g., the degree of damage caused)” 
                                                
10 The need for further research into adaptive capacity is discussed in section 3.0 Research Priorities. But 
briefly described, adaptive capacity is lacking strong empirical justification for indicator selection, and 
further research into the following is needed: (1) How do institutions and various population groups (e.g. 
age, class, gender, race, et cetera) react to changing conditions; and (2) How can researchers account for 
cross-scale (spatial, sectoral and temporal) interactions? 
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(Schneider et al., 2007, pp. 785). Although most studies calculate the magnitude of these 
impacts in monetary units (e.g. Nicholls et al., 2005), several studies employ non-
monetary indicators such as the number of people affected or the degree of biophysical 
change (e.g. van Lieshout et al., 2004; Parry et al., 2004). These monetary and non-
monetary strategies correspond to the capital and ecological frameworks described above, 
and non-monetary indicators (especially indicators of biophysical change) remain 
conceptually parsimonious and analytically effective. 
 
3.0 RESEARCH PRIORITIES 
The first and most critical step is to provide accurate, policy-relevant data on 
sustainable development. For the time being, indicators of sustainable development 
should be arrived at from the ecological perspective and should juxtapose: (1) data on the 
current state of social and economic development, and environmental sustainability; and 
(2) data on the magnitude and likelihood of future environmental change. Since the 
components of sustainable development are highly contingent on context and scale, 
researchers should be careful to consider both when selecting indicators and conducting 
analysis. 
The second step is to continue research on complex adaptive systems. Although 
the concept of sustainability is only applicable to environmental systems, there can be no 
doubt that socioeconomic and environmental systems are interrelated. The relationship 
between these systems must be made explicit and quantification of this relationship must 
be able to model the functions and feedbacks between social, economic and 
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environmental domains at various scales (e.g. spatial and temporal). Although 
sociologists have long striven to develop an understanding of the relationship between the 
natural environment and society, additional efforts (both theoretical and empirical) must 
be undertaken in order effectively locate human societies within the broad array of 
environmental interactions. This work should draw upon and be inspired by the 
significant contributions made by C.S. Holling (Professor Emeritus, University of 
Florida), Simon Levin (Director, Princeton University Center for BioComplexity), 
Stephen Carpenter (Professor, University of Wisconsin-Madison Center for Limnology), 
Carl Folke (Professor, Stockholm University Department of Systems Ecology), Brian 
Walker (CSIRO Research Fellow, Program Director and Chair of the Resilience 
Alliance), Lance Gunderson (Associate Professor, Emory University Department of 
Environmental Studies) and Robert Costanza (Director, University of Vermont Gund 
Institute for Ecological Economics). 
The third step, one for which sociologists are particularly well-suited, is to 
continue research on adaptive capacity. As noted, adaptive capacity is the potential for a 
system to adjust to change and variability. Although every society possesses capabilities 
to manage certain climate variations, the capacity to adapt is dynamic and can be 
influenced by assorted societal components, including the economy, natural resource 
base, institutions and governance, technology and infrastructure, social and cultural 
conditions, et cetera (Adger et al., 2007). Furthermore, adaptation occurs at multiple 
intersecting scales, including: spatial, e.g. local, national, regional and global; sectoral, 
e.g. economic, social and environmental; sub-sectoral, e.g. manufacturing and service 
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industries; and temporal, e.g. responses to current climate variability, and long-term 
planning based on climate predictions (Adger et al., 2007). 
Efforts have been made to identify cross-national indicators of adaptive capacity 
(e.g. Moss et al., 2001), however, researchers are beginning to recognize that these 
indicators are specious (at best) and that cross-national indicators neglect contextual 
factors that determine adaptive capacity (Adger et al., 2007). What is needed, and 
beginning to emerge (e.g. Leichenko and O’Brien, 2002), are qualitative case studies that 
evaluate adaptive capacity at the local and national scale. Certainly the determinates and 
dynamics of adaptive capacity vary from one country to the next. Although both India 
and China are predicted to experience severe water shortages in the near future, these 
countries will experience this shortage in different ways. This is because each of these 
countries possess unique economic conditions, natural resource bases, government and 
institutional organization, infrastructure development, population characteristics, and the 
like. For this reason, indicators of adaptive capacity must be selected independently for 
each country. Moreover, indicators and analysis of adaptive capacity must be revised on a 
consistent basis, because the conditions that contribute to adaptive capacity are in flux. 
Engaging in this ongoing process will provide researchers with a deeper 
understanding of the processes that influence adaptive capacity in socioeconomic 
systems. Moreover, the findings will clarify areas that lack the ability to adapt to 
expected changes in ecosystem service provision. This information can be used to 
identify public policy priorities and establish adaptation and development strategies, 
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which (hopefully) will empower communities to pursue their long-term aims and 
objectives. 
 
4.0 CONCLUSION 
I am by no means confident that human societies are capable of meeting the 
challenge of global climate change. In the United States, the self-proclaimed pinnacle of 
modernism, debate (among the public) about the reality of climate change persists, but 
(paradoxically) both sides seem to implicitly accept the principle that scientists will 
inevitably solve any problems that happen to arise. Moreover, self-interested policy 
makers, who presumably are aware of the problems, maintain a short-term focus on 
election cycles and turn their backs on the hard choices that are essential for long-term 
planning. Power, in the Foucauldian sense of the term, has seemingly settled in a way that 
prevents the United States from acting precipitously to mitigate future impacts of climate 
change or to brace for them. Other nations share similar difficulties; others still simply 
lack the resources to make the required changes; but the challenges are real, the impacts 
have begun, and the outcomes will soon worsen. 
For sociologists, our situation is analogous to that of Karl Marx and Max Weber. 
Both were writing at a time when the future seemed uncertain, when the world-system 
was undergoing a period of dramatic change (Marx just before, and Weber immediately 
following, the Industrial Revolution) and the outcome of the change was unclear. 
Although the modern industrial capitalist period has persisted for 150 years, the forms of 
production and consumption that have characterized this period will most likely undergo 
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radical changes in the near future. This will not arise from a specific political or 
economic ideology (although such ideologies could shape forthcoming changes), it will 
occur because environmental changes will force the issue. Indeed, from a world-systems 
perspective, it is an interesting time for sociology, even if it is a dangerous time for 
humanity. 
As sociologists, how should we respond? I contend that we should assist local, 
national and regional governments, and international financial institutions and aid 
organizations, in their efforts to identify sustainable development indicators and interpret 
(in socioeconomic terms) the implications of climate change. As noted, measures can be 
constructed through biophysical accounting frameworks that juxtapose indicators of 
economic and social development, environmental sustainability, and future ecosystem 
service disruption, but further research is required in order to effectively interpret these 
findings. Moreover, we should endeavor to collect and interpret policy-relevant data on 
adaptive capacity, which will help these entities craft adaptation and development 
strategies that enable communities to pursue their long-term goals. Indeed, the budding 
sustainability paradigm has created new possibilities to help peoples who are suffering 
and have been suffering for far too long.11 This paradigm has also created new 
possibilities for sociologists to generate, affirm, reevaluate, and revise social theories in 
light of new understandings of human-environment interactions.
                                                
11 According to the IPCC, “The poor and marginalised have historically been most at risk, and are most 
vulnerable to the impacts of climate change. Recent analyses in Africa, Asia and Latin America, for 
example, show that marginalised, primary resource-dependent livelihood groups are particularly vulnerable 
to climate change impacts if their natural resource base is severely stressed and degraded by overuse or if 
their governance systems are in or near a state of failure and hence not capable of responding effectively” 
(Adger, 2007, pp. 720). 
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